Fos expression is induced by increased nitric oxide release in rat spinal cord dorsal horn.
The relationship between exogenous or endogenous nitric oxide and c-fos, an immediate-early gene which can further activate the production of other substances in the central nervous system, was investigated in this study. We found that Fos expression is increased after intradermal capsaicin injection, which also leads to endogenous nitric oxide release in the spinal cord. The increased Fos expression is distributed in neurons of the superficial layers and lamina V of the dorsal horn on the side ipsilateral to the injection. The increased Fos expression is blocked by N(G)-nitro-L-arginine methyl ester, a nitric oxide synthase inhibitor, but not by its inactive isomer N(G)-nitro-D-arginine methyl ester. Fos expression was also increased following the perfusion of 3-morpholino-sydnonimine, a nitric oxide donor, into the dorsal horn through a microdialysis fiber. The increased Fos was distributed within 400 microm from the edge of the microdialysis fiber. Although Fos expression was increased with 3-morpholino-sydnonimine perfusion compared to that seen with artificial cerebrospinal fluid perfusion, there was still some Fos immunostaining in the control sections. Following perfusion of artificial cerebrospinal fluid in the spinal cord of rats pretreated with N(G)-nitro-L-arginine methyl ester, it was found that Fos staining was reduced significantly compared to the control sections from animals without N(G)-nitro-L-arginine methyl ester pretreatment. These results suggest that nitric oxide helps mediate Fos expression induced by an intradermal capsaicin injection. We conclude that both endogenous and exogenous nitric oxide induce Fos expression. Involvement of nitric oxide in the development of central sensitization may affect nociceptive processing by increasing Fos expression. Since many other substances which are related to pain mechanisms can be induced by Fos, it is suggested that nitric oxide may regulate production of these substances through activation of Fos. Nitric oxide is not only involved in the development of central sensitization, but is also involved in the activation of control mechanisms affecting nociception.